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ABSTRACT 


Introduction: Fecal microbiota transplantation's role in ulcerative colitis was 
discussed controversially. Literature regarding the route of administration 
lack. Aims: we aimed to assess the different routes of fecal microbiota 
transplantation in ulcerative colitis remission. Methods: A systematic literature 
search was conducted in PubMed Cochrane Library and Google Scholar from 
January 2011 up to September 2021. Two reviewers searched the databases for 
relevant articles. The terms microbiota transplantation, fecal transplantation, 
ulcerative colitis, inflammatory bowel disease, colonoscopy route, upper 
gastrointestinal route and oral capsule were used. The author's name year and 
country of publication, the study methodology and the results of the included 
studies were entered in Excel before data analysis by the most RevMan 
system. Results: Out of 762 studies retrieved, 25 full texts were screened and 
ten cohorts from 7 studies were included in the final meta-analysis. The 
colonic route (five cohorts), odd ratio, 4.06, 95% CI, 2.19-7.50, observed a 
higher rate of ulcerative colitis remission compared to placebo. The chi-square 
was 1.94 and the P-value for overall effect was < 0.0001. However, five cohorts 
including 35 events and 60 patients showed that fecal transplantation 
administered by the upper gastrointestinal tract was not different from 
placebo regarding clinical remission, odd ratio, 1.45, 95% CI, 0.48-4.37, P-value 
for overall effect, 0.51 and endoscopic remission, P-value, 0.91. Conclusion: 
Fecal microbiota transplantation administered by colonoscopy was effective in 
ulcerative colitis remission. However, upper gastrointestinal administration 
was not. Further, longer multicenter studies assessing the characters of 


donors, frequency and duration of microbiota administration are needed. 


Keywords: microbiota transplantation, ulcerative colitis remission, route of 


administration. 
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1. INTRODUCTION 


Inflammatory bowel disease has become a global burden; the disease is on the rise especially in newly industrialized countries (Ng 
et al. 2017). The pathogenesis is complex and multi-factorial involving genetic predisposition, environmental factors, 
immunological and gut microbial alteration (Anbazhagan et al., 2018). IBD is associated with intestinal and extra-intestinal 
complications including thromboembolism, ocular and neurological diseases, the available treatment poses a great economic 
burden to the healthcare systems (Rubin et al., 2021). There is a piece of growing evidence that gut microbiota disruption is 
associated with the development and maintenance of IBD, fecal microbiota transplantation from a healthy subject to patients with 
IBD was proposed as a potential novel treatment (Kump and Hégenauer, 2016). The current evidence is weak regarding remission 
and maintenance (imdad et al., 2018; Paramsothy et al., 2017). Therefore, this review aimed to assess fecal transplantation among 


patients with ulcerative colitis. 


2. SUBJECTS AND METHODS 


Eligibility criteria according to PICOS 
We included studies if they were randomized controlled studies. Prospective or retrospective studies, case-control and animal 
studies were excluded. The search was limited to the English language. Only studies reporting the effects of fecal transplantation 


(microbiota transplantation) on ulcerative colitis were eligible. 


. Records identified through Additional records identified 
st database searching through other sources 

= (n= 762) {n= 0); no other sources 
s 

— 


Records after duplicates removed 
(n= 662) 


Records screened Records excluded 
(n= 408) (n= 383) 


Full-text excluded (18) 
Full-text articles 


assessed for eligibility 
{n=25) 


Studies included in the 
qualitative synthesis 
(n= 7) 


Figure 1 Fecal transplantation and ulcerative colitis remission 


Outcome measures 


The outcome measures were endoscopic or clinical remission of ulcerative colitis. 
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Literature search and data extraction 

A systematic literature search was conducted in PubMed MEDLINE, Cochrane Library and Google Scholar from January 2011 up to 
September 2021. Two reviewers searched the databases for relevant articles. The terms microbiota transplantation, fecal 
transplantation, ulcerative colitis, inflammatory bowel disease, colonic route, nasogastric, nasodudenal, oral capsule were used. 
With the Protean "AND" and "OR. The titles, abstracts and references of the included studies were screened. Any discrepancy was 
solved by a consensus. Out of 762 studies retrieved, 662 stands after the removal of duplication, from them, 25 full texts were 
screened and only 7 studies were included in the final meta-analysis. A data sheet was used to extract the author's name year and 
country of publication, the study type and the results of microbiota transplantation on ulcerative colitis remission in the 
intervention and control arm. A modified Cochrane risk of bias assessed the quality of the included studies (Higgins et al., 2016). 
Tables 1-3 and Figure 1 


Statistical analysis 

The most recent version of the RevMan (Cochrane) system was used. The dichotomous data from four randomized trials were 
entered manually and a comparison was generated. The fixed effect was applied because no significant heterogeneity was 
observed. A P-value of <0.05 was considered significant. 


Table 1 Risk of bias assessment of the included studies 


. Blinding of Blinding of | Incomplete Selective 
Sequence Allocation _ . 
Author . participants outcome outcome outcome | Other bias 
generation | concealment . 
and personnel | assessors data reporting 
Costello et al., 
Unclear Unclear Low Low Low Low Low 
(2019) 
Moayyedi et 
Low Low Low Low Low Low Low 
al., (2015) 
Paramsothy et 
Low Low Low Low Low Low Low 
al., (2017) 
Rossen et al., 
Low Low Low Unclear Low Low Low 
(2015) 


Table 2 Fecal transplantation (administered through the colon) and ulcerative colitis endoscopic remission. 


Author Year Country Duration | Method | Intervention | Control | 95%CI P-value 
Costello et al., 2017 Australia 1 year RCT 12/38 3/35 1.2-20.1 0.02 
Costello et al., 2019 Australia 1 year RCT 12/38 3/35 1.2-20.1 0.03 
Moayyedi et al., 2015 Canada 7W RCT 9/38 2/37 2%-33% | 0.01 
Paramsothy et al., | 2017 Australia 8w RCT 11/41 3/40 1-1-11-:9 | 0.021 
Rossen et al., 2015 Netherlands | 3 years RCT 7/23 5/25 0.51 


Table 3 Fecal transplantation via the upper gastrointestinal tract and ulcerative colitis remission 


Author Year Country Intervention | Control | Remission 
Crothers et al., | 2018 USA 4/7 8/8 Endoscopic 
Crothers et al., 2018 USA 5/7 7/8 Clinical 
Crothers et al., 2021 USA 2/6 0/6 Clinical 
Rossen et al., 2015 Netherlands | 21/23 23/25 Endoscopic 
Rossen et al., 2015 Netherlands | 16/23 17/25 Clinical 


oo RESULTS 

In the present meta-analysis, all of the five trials included showed a higher rate of ulcerative colitis remission compared to placebo 
(8-12), odd ratio, 4.06, 95% CI, 2.19-7.50. No heterogeneity was observed (/?=0, P-value, 0.75). Thus, the fixed effect was applied. The 
chi-square was 1.94 and the P-value for overall effect was < 0.0001. The studies (Three from Australia, one published in Canada and 


one from Europe.) included 346 patients and 66 events Figure 2. However, three randomized trials (12-14) including 35 events and 
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60 patients showed that fecal transplantation administered by the upper gastrointestinal tract was not different from placebo 
regarding clinical remission, odd ratio, 1.45, 95% CI, 0.48-4.37. Mild heterogeneity was observed (I?=14, P-value, 0.28). The chi- 
square was 1.16 and the P-value for overall effect, 0.51 Figure 3. In figure 4, two cohorts showed no effects on ulcerative colitis 


endoscopic remission, P-value, 0.91. 


Experimental Control Odds Ratio Odds Ratio 

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl 
Costello et al. 2017 [8] 12 35 3. 34 17.8% 5.39 [1.36, 21.33] 

Costello et al. 2019 [9] 12 38 3 36 19.0% 4.92 [1.25, 19.31] 

Moayyedi et al. 2015 [10] 9 38 2 3? 13.8% 5.43 [1.09, 27.15] 

Paramsothy et al. 2017 [11] 11 44 3 40) 19.8% 4.52 [1.16, 17.70) 

Rossen et al, 2015 [12] ? 23 5 25 29.7% 1.75 (0.47, 6.57] 

Total (95% Cl) 175 171 100.0% 4.06 [2.19, 7.50] 

Total events 54 16 


Heterogeneity: Chi?= 1.94, df= 4 (P= 0.75): F= 0% 
Test for overall effect: Z= 4.46 (P < 0.00001) 


0.01 ou | 10 100 
Favours [experimental] Favours {control} 


Figure 2 The effects of microbiota transplantation on ulcerative colitis remission. 


Experimental Control Odds Ratio Odds Ratio 

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl 
Crothers et al. 2018 [13] 5 7 7 8 Not estimable 
Crothers et al. 2021 [14] 2 6 Oo 6 6.1% 7.22 [0.28, 189.19] = > 
Rossen et al. 2015 [12] 16 23 17 26 93.9% 1.08 [0.32, 3.64] 
Total (95% Cl) 29 31 100.0% 1.45 [0.48, 4.37] 
Total events 18 17 

ity: Chi?= = = ‘P= t + + 4 
si ele : ue Has Pi 14% Do 04 H 10 100 

est for overall effect: Z= 0.66 (P = 0.51) Favours [experimental] Favours [control] 


Figure 3 Upper gastrointestinal route and ulcerative colitis clinical remission 


Experimental Control Odds Ratio Odds Ratio 

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl 
Crothers et al. 2018 [13] 6 rg 7 8 Not estimable 
Rossen et al. 2015 [11] 16 23 17 26 100.0% 1.08 (0.32, 3.65] 
Total (95% Cl) 23 25 100.0% 1,08 [0.32, 3.65] 
Total events 16 17 
Heterogeneity: Not applicable 

Sari _ 0.01 0.1 1 10 100 
Test for overall effect: Z= 0.12 (P= 0.91) Favours [experimental] Favours [control] 


Figure 4 Upper gastrointestinal route and ulcerative colitis endoscopic remission 


4. DISCUSSION 


In the current meta-analysis, fecal microbiota transplantation administered by the lower gastrointestinal tract was effective in 
inducing ulcerative colitis remission in agreement with Narula et al., (2017) who concluded similar results. Another meta-analysis 
included only two randomized controlled trials and concluded the efficacy of fecal transplantation (Shi et al., 2016). Tang and 
colleagues demonstrated the superiority of fecal transplantation administered through the lower but not the upper gastrointestinal 


tract and in similarity with the current findings (Tang et al., 2020). 


Recurrence rates after remission 

A series of 12 patients with moderate to severe UC showed complete remission in nine patients. However, six relapsed and the 
response to second fecal transplantation was poor (Dang et al., 2020). A recent RCT showed the efficacy of single fecal 
transplantation in a patient with recurrent UC (Fang et al., 2021); a meta-analysis showed even worsening of inflammatory bowel 
disease after fecal transplantations. However, the study pooled studies on IBD and Clostridium difficile. Furthermore, marked 


heterogeneity was observed (Qazi et al., 2017). 
Route of administration 


The current meta-analyses showed no effect of fecal transplantation administered by the upper gastrointestinal tract. However, 
nasogastric and nasodudenal tend to have a higher rate of minor side effects compared to the colonic route (Ianiro et al., 2018). A 
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meta-analysis reported the superiority of mixed multiple donors through the lower gastrointestinal tract, while a single donor 
transplant through the upper gastrointestinal tract was not superior to a placebo (Suskind et al., 2015; Tang et al., 2020). The 
available studies showed the transient improvement (Cold et al., 2019) and maintenance of clinical remission of encapsulated fecal 
microbiota transplantation in patients with ulcerative colitis (Steube et al., 2019). 


5. CONCLUSION 


Fecal microbiota transplantation administered by the lower gastrointestinal tract but not the upper route was effective in ulcerative 
colitis remission. Further studies with longer duration and assessing the characters of donors, frequency and duration of microbiota 
are needed. 
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